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(MAPK). Extracellular regulated kinase (ERK)1/2, a classic MAPK
family member, is expressed in fetal mouse SMG, and stimulates
branching morphogenesis. ERK5, also called big mitogen-activated
protein kinase 1, was recently found as a new member of MAPK super
family, and its biological roles are still largely unknown. In this study,
we investigated the expression and function of ERK5 in developing
fetal mouse SMGs. Western blotting analysis showed that the
expression pattern of ERK5 was different from the pattern of ERK1/2
in developing fetal SMGs. Phosphorylation of ERK1/2 was strongly
induced by epidermal growth factor (EGF) in SMG rudiments at
embryonic day 14 (E14), E16 and E18. However, ERK5 phosphorylation
by EGF was observed at E14 and E16, but not clearly at E18. FGF7 and
FGF10, also known to regulate the branching morphogenesis of mouse
SMG, did not clearly induced the phosphorylation of ERK5 in fetal
SMGs. Branching morphogenesis of cultured E13 SMG rudiments was
strongly suppressed by administration of U0126, an inhibitor for ERK
activation. Therefore, both ERK1/2 and ERK5 signaling cascades might
play an important role in the regulation of branching morphogenesis
of developing fetal mouse SMG.
doi:10.1016/j.ydbio.2008.05.217
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The EGFR family of receptor tyrosine kinases contains four single
transmembrane proteins, also called the ErbB family (ErbB1–4). These
receptors form homo- or heterodimers when activated by one of a
dozen ligands, and trigger complex signaling networks. The ErbB
family is known to be expressed in fetal mouse submandibular glands
(SMG). There is, however, no quantitative information on the
expression pattern of the ErbB members and their ligands in
developing mouse SMGs. To investigate the expression patterns of
the ErbB family, the number of molecules of individual ErbB mRNAs/
ng of total RNAwas determined by a real time RT-PCRwith SYBR green
I system employing external cRNA standards. Absolute quantiﬁcation
of mRNA species by real time RT-PCR is analytically robust and
reproducible, with high sensitivity and speciﬁcity. Using the same
system, we also determined the amount of mRNAs for ErbB ligands
such as EGF, HB-EGF, neuregulin 1 and epiregulin which are already
known to be expressed in fetal mouse SMGs. The mRNAs of ErbB and
ligand families were detected in both prenatal and postnatal mouse
SMG samples, and their expression patterns varied depending on the
developmental stages. These results suggest that the variations of
expression pattern in the ErbB and ligand genes are related to the
regulation in branching morphogenesis of fetal mouse SMG.
doi:10.1016/j.ydbio.2008.05.218
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Dynamic targeting and sequestering of signaling molecules to
subcellular compartments is critical to ensure the appropriate
temporal activation and/or inhibition of signaling pathways during
development. Regulation of membrane localization of Sanpodo, a
central regulator of the Notch pathway in Drosophila neural pro-
genitor cells, is thought to be important for promoting different cell
fates. Here we present the ﬁrst temporally resolved view of Sanpodo
dynamics during sensory organ precursor cell asymmetric division.
Remarkably, Sanpodo becomes asymmetric within minutes after
sensory organ precursor cell division in the daughter cells.
Speciﬁcally, Sanpodo is targeted to the membrane interface between
the pIIa and pIIb daughter cells and to a population of anterior early
endosomes, which exclude Notch and Delta, in the Notch-repressed
pIIb cell. We further show that rapid Sanpodo targeting to the
plasma membrane interface requires the activity of the exocyst
complex member Sec15, and overexpression of Numb causes deple-
tion of Sanpodo from membrane interface. In addition, we ﬁnd that
Rab5 function is required for suppressing Notch signaling and for
sequestering Sanpodo to early endosomes in the pIIb cell. We
propose that activation and inhibition of the Notch pathway in
daughter cells occurs rapidly following asymmetric cell division and
is controlled by targeting Sanpodo to speciﬁc plasma membrane or
endocytic compartments.
doi:10.1016/j.ydbio.2008.05.219
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Asymmetric cell division is a fundamental mechanism for estab-
lishing cell fate diversity in development. In Drosophila,mitotic neural
progenitor cells asymmetrically segregate Numb, a protein that
functions to inhibit Notch, in order to block Notch signaling in only
one of the two daughter cells. Models of Numb's inhibitory function on
Notch signaling propose that Numb may function to promote
endocytosis of Notch or other membrane proteins required for
Notch signaling. Here we provide evidence that Numb regulates
Notch signaling by directly binding to Sanpodo, a membrane protein
that is required to promote Notch signaling in asymmetrically neural
progenitors. We have identiﬁed a conserved consensus Numb-binding
motif in Sanpodo and its orthologs in several insect species and show
by structural modeling that the Sanpodo motif is predicted to bind a
conserved domain of Numb. In mutagenesis studies we show that the
motif is required for Sanpodo–Numb interaction in vitro. Furthermore,
in vivo truncation analyses of Sanpodo domains show that the N-
terminal region containing the Numb-binding motif is required to
target Sanpodo to early endosomes in the low-Notch daughter cell. We
propose that the direct Sanpodo–Numb interaction we have uncov-
ered represents a conserved mode of regulation of Notch signaling in
asymmetric cell division.
doi:10.1016/j.ydbio.2008.05.220
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